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DETAILED ACTION 
Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the International application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claim 8 is rejected under 35 U.S.C. 102(e) as being anticipated by Manku (US 
6,232.848). 

With respect to claim 8, Manku discloses the high linearity, low power, low 
voltage active mixer for RF applications, comprising: an RF transconductance amplifier 
connected to the input of RF+ and RF- Fig.6, and to transform the input voltage Vin to 
current, the transconductance amplifier having a constant transconductance over a wide 
range of input differential voltages; a mixing stage 12 to down-convert the RF current to 
the desired IF; an ac-coupling stage between the RF transconductance amplifier and 
the mixing stage Fig.6 capacitors connected between amplifer and, mixing stages; and 
an IF stage that converts an information bearing signal back to voltage IF+ and IF-, 
wherein the AC coupling between the RF transconductance amplifier and the mixing 
stage blocks the flicker noise associated with the RF transconductance amplifier, and 
hence reduces the total flicker noise output, which favors the design for direct 
conversion applications. 
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Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which fonns the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 3, 5, and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Manku (US 6,232,848) in view of Sorrels (US 6,813,485) and Watanabe (US 

6,522,195 B2). 

With respect to claim 3, Manku discloses the high linearity, low power, low 
voltage active mixer for RF applications, comprising: an RF transconductance amplifier 
connected to the input of RF+ and RF- Fig.6, and to transform the input voltage Vin to 
current, the transconductance amplifier having a constant transconductance over a wide 
range of input differential voltages; a mixing stage 12 to down-convert the RF current to 
the desired IF; an ac-coupling stage between the RF transconductance amplifier and 
the mixing stage Fig.6 capacitors connected between amplifier and mixing stages; and 
an IF stage that converts an information bearing signal back to voltage IF+ and IF-, and 
a p-channel single transistor transcend uctor and an n-channel single transistor 
transcend uctor, however does not specifically disclose wherein the transconductors with 
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constant transconductance result in high linearity in terms of both IIP2 and IIP3 and 
wherein the RF transconductance amplifier comprises: a floating voltage source and a 
capacitive feed-fonA/ard path. 

The Sorrels reference however discloses complimentary FET switch 
implementations of the invention (lower Rds.sub.on -increased conversion efficiency, 
higher IIP2, IIP3, minimal current increase (+CMOS inverter), and lower re-radiation 
(charge cancellation) FIGS. 112 and 113. See 6.7.4 Paragraph [771] 

It would have been obvious to one of ordinary skill in the art to implement the 
active mixer as disclosed by Manku with technique of acheiving high linearity terms of 
the Intermodulation Interception points. 

The Watanabe reference in Fig.2 however discloses an amplifier/transconductor 
circuit having a feed forward path comprising a capacitor 38 and a floating voltage Vcc. 

It would have been obvious to one of ordinary skill in the art to implement a 
capacitive feed fon/vard path as disclosed by Watanabe with the amplifier circuit as 
disclosed by Manku and Sorrels in order to obtain a cleaner signal between the two 
nodes. 

With respect to claim 5, Manku, Sorrels, and Watanabe combined disclose a high 
linearity, low power, low voltage active mixer as in claim 3. Watanabe discloses wherein 
the floating voltage source in the RF transconductance amplifier allows the low voltage 
operation of he RF transconductor amplifier 
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With respect to claim 6, Manku, Sorrels, and Watanabe combined disclose a high 
linearity, low power, low voltage active mixer as in claim 3, IVIanku continues to disclose 
wherein the RF transconductance amplifier is self-biased and does not require any 
additional biasing circuitry. 



Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Manku 
(US 6,232,848) and Sorrels (US 6,813,485) and Watanabe (US 6.522,195 B2) in view 
of Werner (US 5,529,046). 

With respect to claim 4, Manku, Sorrels, and Watanabe combined discloses the 
high linearity, low power, low voltage active mixer comprising a transconductor as in 
claim 3, however the none of the references specifically disclose wherein a body effect 
of the p-channel single transistor transconductor and of the n channel single transistor 
transconductor is eliminated to improve the linearity by obviating the threshold voltage 
modulation assisted nonlinearity. 

The Werner reference however discloses wherein the body effect of the 
transistor should be cancelled thereby creating a system, which has higher linearity. 
(Col.8 lines 38-59) 

It would have been obvious to one of ordinary skill in the art to implement the 
technique of canceling the body effect of a transistor as disclosed by Werner with the 
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high linearity system of Manl<u, Sorrels, and Watanabe combined in order to achieve a 
higher linearity throughout the system by canceling out the body effect of a transistor. 

Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Manku 
(US 6,232.848) and Sorrels (US 6,813,485) and Watanabe (US 6,522,195 B2) in view 
of Karanicolas (US 5,721,500). 

With respect to claim 7, Manku, Sorrels, and Watanabe combined disclose a high 
linearity, low power, low voltage active mixer as in claim 3, however none of the 
references specifically disclose wherein the concept of current reuse has been 
introduced to decrease the power consumption of the design. 

The Karanicolas reference discloses the concept of current reuse implemented 
on a circuit wherein the current flowing from a drain of the first device active is reused in 
the second active device. 

It would have been obvious to one of ordinary skill in the art to implement the 
current reuse concept as disclosed by Karanicolas with the system disclosed by Manku, 
Sorrels, and Watanabe combined in order to save overall power for the system. 

Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Watanabe (US 6,522.195) in view of Manku (US 6,232,848). 
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With respect to claim 12, Watanabe discloses an RF transconducatnce amplifier 
for use in a high linearity, low power, low voltage active mixer, the RF transconductance 
amplifier comprisingL a loating voltage source Vcc; a capacitive feed-fon^^ard path 38; 
and a p-channel single transistor transconductor 66, however Watanabe does not 
specifically disclose the implementation of an n-channel single transistor 
transconductor. 

The Manku reference however specifically discloses the use of a n-channel 
transistor within the amplifier used in a low voltage radio integrated circuit design. 

It would have been obvious to one of ordinary skill in the art to implement an n- 
channel transistor within an amplifier as disclosed by Manku with the amplifier disclosed 
by Watanabe in order to output a current based on the differential voltage inputted into 
the system. 

Claims 13-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Watanabe (US 6.522,195) and Manku (US 6,232,848) in view of Werner (US 
5.529,046). 

With respect to claim 13, Watanabe and Manku combined disclose an RF 
transconductance amplifier as defined in claim 12, however neither references 
specifically disclose wherein a body effect of the p-channel signle transistor 
transconductor and of the n-channel single transistor transconductor is eliminated to 
improve the linearity by obviating the threshold voltage modulation assisted nonlinearity. 
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The Werner reference however discloses wherein the body effect of the 
transistor should be cancelled thereby creating a system, which has higher linearity. 
(Col.8 lines 38-59) 

It would have been obvious to one of ordinary skill in the art to implement the 
technique of canceling the body effect of a transistor as disclosed by Werner with the 
high linearity system of Manku, Sorrels, and Watanabe combined in order to achieve a 
higher linearity throughout the system by canceling out the body effect of a transistor. 

With respect to claim 14. Watanabe, Manku. and Werner combined disclose a 
high linearity, low power, low voltage active mixer as in claim 3. Manku continues to 
disclose wherein the RF transconductance amplifier is self-biased and does not require 
any additional biasing circuitry. 

With respect to claim 15, Watanabe and Manku combined disclose the RF 
transconductance amplifier, as defined in claim 12, Watanabe continues to disclose 
wherein the floating voltage source Vcc causes the p-channel single transistor 
transconductor and Manku discloses wherein the n-channel single transistor 
transconductor to operate simultaneously in the active region over a wide range of input 
differential voltages thus resulting in inproved linearity in terms of IIP2. 

Response to Arguments 

Applicant's arguments with respect to claim 3 have been considered but are moot 
in view of the new ground(s) of rejection. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Richard Chan whose telephone number is (571) 272- 
0570. The examiner can normally be reached on Mon - Fri (9AM - 5PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nay Maung can be reached on (571)272-7882. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infomiation for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Richard Chan 
Art Division 2618 
07/26/06 
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